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Failures in the Management of Congenital Hip Displacement in the Newborn The great efforts made throughout this country, over the past eight years or more, to detect those newborn with congenital hip instability and treat them successfully with various forms of abduction splints, have failed statistically to reduce persistent hip displacement in the infant population. Increasing clinical evidence shows that even in hospitals where there is a careful vetting of all newborn, this cryptic malformation sometimes escapes detection at birth and during the first few weeks of postnatal development. Then again, some newborn with positive signs of hip instability or displacement fail to respond to abduction splinting. Perhaps it is even more worrying that there is an increasing number of reports of deformation of the proximal femoral epiphysis, in children splinted during the first six months of life. It appears that this complication might well be iatrogenic, due to persistent compression of the femoral epiphysis, resulting from enforced abduction splinting in these cases. This paper reports three such failures in neonatal detection and management, and discusses the reasons for the lack of success in these cases.
Clinical Cases
Case 1 This patient is an example of a positive diagnosis at birth, but failure of one hip to respond to conservative splinting in the first ten months of life. A girl born in February 1969, by breech delivery to a primigravid mother, was found to have marked instability of both hip-joints; in other words, the Ortolani test was positive in both hip-joints. Her prenatal posture was recorded at birth with her folded in the 'position of dislocation' (Wilkinson 1972) . Both hips dislocated when the flexed thighs were adducted. Then abduction clunked each femoral head back into the acetabulum. There were no contractures of the adductor muscles and in full abduction the left hip was stable, but the right felt unstable. A Barlow abduction splint was applied without force, holding both hips in the 'reduced' position. Six weeks later, when the splint was removed, the left hip was found to be stable but the right hip remained unstable. The femoral head could still be clunked in and out of the acetabulum. Splinting was continued for another six weeks, but the right hip remained unstable. It was then concluded that the persistent instability was due to an eccentric reduction of the femoral head and it was decided to discontinue the splinting under these circumstances.
When the child was 6 months old, she was admitted for vertical-gallows-traction for a three-week period. The aim was to stretch the anterior capsule, and attempt to gain concentric and stable reduction of the right hip-joint. At the end of the treatment, the right hip remained unstable. So she was splinted in a Lorenz plaster for two months, followed by a further four months in a Denis Browne abduction harness. At the end of this treatment she was nearly 13 months old but her right hip remained unstable. It was therefore decided that conservative treatment had failed and surgical reduction was necessary.
When 18 months old, radiographs revealed that the left hip was normal, but the right hip remained displaced. After a further three weeks on verticalgallows-traction, an arthrogram was performed (Fig 1) . This revealed that concentric reduction of the femoral head had been prevented by inversion of a large limbus. The latter was removed through a posterior arthrotomy of the hip-joint and this allowed concentric reduction of the femoral head. After a further four months of abduction splinting, the hip felt stable and the child was allowed to walk freely.
Clinical and radiological assessment was continued at four-monthly intervals, and when she was 3j years old, there appeared to be persistent right acetabular dysplasia, but the left hip appeared normal. A right pelvic osteotomy was performed and since then she has made a complete recovery. It must be stressed that this child was perfectly normal, except for congenital hip displacements, and there is no evidence of familial joint laxity.
Case 2 The second patient is an example of a negative diagnosis at birth and delayed treatment until she was 4 months old. A first-born girl with a normal birth history appeared to have normal hips at birth, yet at 3 months it was noted that there was a marked degree of limitation of abduction in the left hip, the right hip still appearing to be normal. Neither joint had ever been unstable.
At 3 months, she was examined under a general anesthetic and both hips felt stable, until an adductor tenotomy performed on the left side produced a positive Ortolani sign in the left hip-joint. As it freed her adduction contracture, a Denis Browne splint Section ofOrthopaedics abduction splinting ofa 4-month-old child for 3 months was applied without any strain being placed on either hip-joint. It was maintained for three months. When 6 months old, both hips felt stable and she was allowed to kick freely.
When she was almost 3 years old, a follow up X-ray revealed fragmentation of both proximal femoral epiphyses (Fig 2) . Yet both hips appeared stable. Further X-rays at four-monthly intervals showed a progressive fragmentation in both hips. It was therefore decided to admit her for arthrography and this investigation revealed eccentric reduction of both femoral heads, apparently due to an inverted limbus in both hip-joints. Bilateral pelvic osteotomy was performed and a large limbus was removed from each hip. Subsequent follow up has shown a complete recovery of the right hip-joint, but there has been persistent deformation of the left femoral head associated with some interference with metaphyseal growth on this side, leading to approximately half an inch (12 mm) of above-knee shortening of her right leg (Fig 3) .
Case 3 The third patient is an example of a familial congenital hip displacement, diagnosed at birth but failing to respond to conservative treatment within the first three months of life. He was a second-born male, his elder brother having been previously treated surgically for a congenital hip dislocation. The patient was born in December 1968 and at birth it was noted that he had a left-sided plagiocephaly and there was apparent above-knee shortening of the left leg. Abduction of the left hip-joint was limited by a contracture of the adductor muscles, but the Ortolani sign was negative. As it was not possible to splint him at birth, because of the adductor contracture, it was decided to wait until he was old enough to be examined under general anesthetic in order to release the contracture by tenotomy. At the time of the procedure, he was 4 months old. Release of the contracture did not produce a positive Ortolani sign. A Denis Browne abduction splint was applied, and retained for six weeks. At the end of this period, his left hip appeared normal and he was allowed to kick freely.
When 6 months old, both hips appeared normal and X-rays revealed that the proximal femoral epiphyses were appearing in both hip-joints. A year later, he was walking with a normal gait, but there appeared to be some above-knee shortening of the left leg and a slight limitation of abduction of the left hip. X-rays revealed that the left femoral epiphysis was smaller than the right and it appeared to be laterally displaced. The latter was confirmed by arthrography, but it was decided to continue to observe his progress. A year later, in July 1971, the arthrogram was repeated and once again the left femoral head did not appear to be concentrically reduced. Posterior arthrotomy was performed and a Below, aged 6 years thick fold of posterior capsule was found to be incarcerated between the femoral head and the posterior rim of the acetabulum. It was excised. It was noted at this stage that the femoral head appeared normal. A Lorenz plaster was applied postoperatively and maintained for four weeks. No further treatment has been performed.
He is now 6 years old and there is still a tendency for him to limp on his left leg. There is more than half an inch (12 mm) of above-knee shortening and slight limitation of abduction of the left hip. X-rays revealed a varus deformity of the proximal metaphysis of the left femur due to a premature fusion of the proximal epiphyseal plate (Fig 4) . Although the hip appears to be stable, it is likely that the proximal growth of the epiphysis will continue to be affected in the future.
Discussion
These three patients illustrate the difficulties of diagnosis at birth and within the first six months of life. They are examples of failure of conservative management during the first year and demonstrate the risk of permanent damage to the proximal femoral epiphysis, even when splinting is applied and supervised with expert care. Perhaps it would have been better if Cases 2 & 3 had never been diagnosed within their first year, for the results of orthodox surgical treatment in the second year would have been far superior to their present condition.
There is now much evidence to show that persistent lateral rotation of the flexed fetal hip-joint leads to soft tissue and bony deformation of the hip within the last trimester of pregnancy. Experiments have revealed the stages of capsular deformation resulting from this mechanism (Wilkinson 1963) . The posterior capsule is gradually stretched, as the femoral head displaces recurrently over the posterior rim of the acetabulum. It then infolds to form a soft tissue obstruction between the femoral head and the acetabulum. At first the fold is small, and at this stage eccentric reduction can take place with incarceration of the limbus between the femoral head and the acetabular roof. If the limbus develops into a larger structure, it will prevent spontaneous prenatal reduction, leading to a permanent dislocation with secondary contracture of the anterior capsule of the hip-joint at birth.
Thus, in Case 1, in the left hip there was simply a lax posterior capsule. This allowed spontaneous concentric reduction to take place, but the hip was unstable when extended and medially rotated. The right hip-joint in this child is an example of infolding of the stretched posterior capsule to form a limbus, not big enough to prevent eccentric reduction of the head of the femur with incarceration of the limbus; thus, the joint remained unstable until the limbus was removed surgically.
Case 2 provides two examples of prenatal hip displacement with spontaneous eccentric reduction before birth. Thus, at the time of birth, both hips appeared to be normal. The postnatal development of an adductor contracture was secondary to this eccentric reduction. When the contracture was released, the left hip appeared unstable. Abduction splinting revealed the presence of eccentric reduction in both hips, manifested by bilateral femoral epiphyseal fragmentation, later confirmed by arthrography.
In Case 3 there was a persistent, or permanent, left hip displacement at birth; and forced reduction at the time of tenotomy produced an incarceration of the limbus and compression of the femoral head, as a result of abduction splinting. It shows the danger of treating such infants in the first six months of life when the femoral epiphysis is most vulnerable to soft tissue compression. In such cases, the absence of a positive Ortolani test at birth frequently leads to a missed diagnosis. If the examiner is expert enough to detect the limitation of abduction and above-knee shortening, neonatal splinting might well lead to permanent damage of the proximal femoral epiphysis with interference of proximal femoral growth.
In most infants presenting for the first time in the second year of life with congenital hip displacement, there is a limbus with associated contracture of the anterior capsule and the adductor muscles. At this stage, successful treatment involves the release of the adductor contracture by tenotomy and the stretching of the contracted anterior capsule by a verticalgallows-traction followed by the excision of the iniverted limbus through posterior arthrotomy. This surgical reduction cannot be performed, even in the best hands, before the child is a year old, and it is usually necessary to proceed to a correction of the bony deformation of the pelvis by pelvic osteotomy a year later.
Summary
Congenital hip displacement in the newborn presents in two forms:
(1) Those babies in whom the capsule of the hipjoint is mechanically stretched. Spontaneous reduction and recovery is high in this group, if the babies are nursed in the prone posture with double nappies (Fig 5) .
(2) One in a thousand babies is born with infolding of the posterior capsule and secondary contracture of the anterior capsule. This soft tissue deformation occurs in varying degrees, but it frequently prevents spontaneous reduction. Most of these cases are missed and present as infantile congenital hip displacements, when the child is 12-18 months old. In those who are unfortunate enough to be detected and treated conservatively, in the first year of life, there is a high risk of iatrogenic bony deformation. For, as in talipes equinovarus, the bony components of the neonatal hip-joint are more susceptible to mechanical compression than the soft tissue structures.
